VIKHTER, Yakov Isaskovioh; MAX, lsmak L'vovich; SHVAGIREV, Mikbail Ret-
rovich; PECHURO, 5.S., nsuchnyy redektsy; TYUTYUNIK, .S., redaktor;

PANOVA, L.Ya,, tekhnicheskiy redaktor.

[Production of gypsum and gypsum construction elements] Proizvodstvo

gipsa 1 gipsovykh stroitel’nykh detalei. Moskva, Gos, izd-vo lit-ry

po stroit. materialam, 1954. 140 p, (MLBA 8:2)
(Gypsum) (Puilding materials)

APPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R001031400018-6



. TACCTNR: AT7006122

i large rumber of competing transverse modes in the laser, with diffracticr

ticn losses
" playing the major role in this competition. Using quantitative data from an earlier
+ study (ZnTF v. 37, 139, 1667), 1t is shown thet by judicious seleetion of

T the modes
. 1t is possible to reduce the beam divergence to a value close to the diffraction

" limit, without greatly reducing the generation power. Orig. art. hes: 5§ figures
. 3 formulas, and 2 tables. o (02]

§ SUB CODE: 20/  SUBM DATE: 25May66/  ORIG REF: 013/  OTH REF: C06 /
. ATD PRESS: 5117
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b3

AUTHOR: Anan'yev, Yu. A.; Mek, A. A.; Scdov, B. M

. ORG: mnone

CpTTLE:  Angular diverpence of ealssion from e solid slate laser

L

ST oy
Py, il

© SOURCK: Zhurnal eksperimental'noy 1 Svorebicheshoy fiaiki, v.
' LASER EmiSs e

TOPIC TAGS: ,solid state {aser) paramagnetic lascr, laser beam, b AT
neodymium glass, sptmseelimmr, caleium fluoride, MEQLYMIV I LF]SEL , LASEC CAVITS
ABSTRACT: To determine the influence of pump and cavity peramebars on tho divergence
of a solid state laser, and to ascertein the degree to which laser mode celection 1s
affected by the connection between the angle and encrgy characveristl
the authors measured the beam divergence of neodymium-glass and Cal
pump and cavity parameters were varied, The beam divergence was determined
photographic procedure. The pump vwas & straight xenon flash lamp in an c¢lliptic re-
‘flector. The cavity lenglth ranged from 0.5 to 3C0 cna. The pump energy did not exceed
50 - 70 J for the CaFo:Sm?t Jaser and 13 J for the neodymium-glass laser. The bean di-
vergence was found to be practically independent of the excess energy over threshold
and of the reflection coefficient of the cavity mirror. The generated pover, the bean
I divergence, and the threshold of pump inbensity all decreased with increcsing cavit;
length, but by varying degrees, the divergence being inversely proportional to the
square root of the cavity length in an appneciable range of lengths. 1t is concluded
thet the experimentally observed beam divergence is governed by the exciiation of 2

i Card 1/2 UDC: none
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weak temperature dependence., The breadening 1a asmuned Lo be inker
chemical reduction results in a lower Iy't fon concertrntion (up ¢
Dy in the erystal) than reduction in calcium vapor {up G0 J5%). 5%
quenching of the luminescence is negligible. An empiricel scheme I: 9
the lower levels of Dy** in the CaFs. Orig. ort. has: O figures.

SUB CODE: 20/  SUDM DATE: 20May05/  ORIG REF: 002/ Ol b
ATD PRESS: 5115
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" AUTHOR: Galaktionova, W. M.; Yegorova, V. F.; Zubkova, V. B.; F%E‘,‘_'_fg:ﬂ b
ORG: none . o
TITLE: Spectroscopic investigation of CaFa:DyH crystals
SOURCE: Optika i spektroskopiya, v. 22, no. 1, 1967, 68-73

TOPIC TAGS: calcium fluoride, activated crystal, luminescence spectrum, absorption
r(s;";gﬁgxg},hline width, line broadening, chemical reduction, DySPieZm JA0R 1O
ABSTRACT: The suthors used high-resolution apparebus, consisting ol a diffraction-
grating monochromator and of o Fabry-Perot intefercmeter combined with o monochro- !
mator, to investigate the luminescence and absorption spectra of gan iyt erystals.
Two types of crystals were tested, reduced by exposwre to gammo ray  and by breats
ment with caleium vapor. The formc showed mich bigher nhsorpbis Bt :
wavelengbh than the latter, which 15 atbribubed neh to the formatio

the production of other conbers in bhe ouys ;

near 700 nm. The two types of erystals differed olsc

stability and in their degree of discaivring. 1 aminescence 8

of two line groups near 2.3 and 2.5 p.  Iowerlng the € prafure de

ber of lines in the groups. The lins contours were pino bemperatiu

changing Lrom Magwellian to Lovenbzinn with rlilng Lomperature,  Fhe 1

1ine widths were found to be quite smedl, reuchlug 0,06-0,00 en® e B,

Card 11/2
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scconds later due to the insufficient cooling of the active medium. In the case of
the CaFZ:Sm2+ laser, the active material was placed in a pyrex-plass cell and cooied
by heliuvm gas (5—06K, flowing at 140 plem?tsee).  The undesirable u-v was filtered by ad
‘aqueous solution of sodium nitrite. Although the experiments were carricd out during
‘bright, cloudless days, no generation was achieved in Cai-‘?:szi even at D= 150 cm, '
?pcrhaps because of the overheating of the crystal ox insufficient pumping. In the
‘case of the Ca\JOu:Nd3+ laser, the active naterial was placed in a water-cooled pglass
'tube (flowing at 1—2 liters/min). The u-v radiation was eliminated by an agqueous
;solution of sodium nitrite flowing at 10 liter/min. Cw peneration was observed
.during cloudless days from 11:00 A. M. to 2:00 P. M. The smallest D for which cw ;
‘generation at 1,06 y occurred was 50—100 cm, depending on the quality of the crystal.?
iThe maximum generation power, 130 mw, was obtained at D = 150 cm. Stable operation
was observed at D = 110 cm. Cw generation waé. Interrupted when the mirror (D = 150 cm) !
Ewas exposed to radiation for 30—40 sec. Orig. art. has: 5 figures. ‘?
l
i
|

1
\suB CODE: 20/ SUBM DATE: 31Mar66/ ORIG REF: 007/ OTH REF: 007/

{ATD PRESS: 5108

|

|
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| o
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|
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" Fig. 1. Laser with solar radiation
_KQT}!pumping

' 1 - Parabolic mirror; 2 - plane mirror;
| 3 - conical cell; 4 - active medium:

| 5 ~ heat exchanger; 6 - prism; E
diaphragm; 8 - lens; 9 - light filters;
0 - thermal sensor; 11 - photomultiplier;
voo12 - variable diaphragm. |

N
\.
\',

N

5
7
1

£ 2 was used to direct solar rays onto the parabolic mirror in
temperature (30—77K) crystals were used with complicated

at the active material remained undisturbed in the region of

the parabolic mirror as it followed the sun. Other components

jof the radiation-concentration system are described in detail. In the case of the
’lCaFZ:Dy2+ laser, the active material was cooled by liquid 0, precooled by N to 77K, -
and cw generation was achieved at D = 50 cm, although it was {nterrupted several ‘

;sides) aluminum mirro
‘those cases when low-
icooling systems, so th
imaximum illumination of

—— e s s

I
| Card_2/3

e pmin i s e e 27
t
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"AUTHOR: wozlov, N. A.; Mak, Ao A (Candidate of sciences); Sedov, B. M.
[ORG: mnone

TITLE: Solid-state laser pumped by solar radiation

§SOURCE: Optiko-mekhanicheskaya promyshlcnnost‘, no. 11, 1966, 25-29

'TOPIC TAGS: solid state laser, paramagnetic laser, samarium doped laser, dysprosium

|
i
i
[}
i

T

doped laser, neodymium glass laser, solar radiation, laser pumping, solar radiation
'pumping

]

|
|
| ;
IABSTRACT: An experimental study was made of cw Can:Dy2+, CaFZ:Sm2+, and CaWO“:Nd3+ !
|1asers pumped by selar radiation.  The CaFZ:Dy2+ and SmZt crystals were 8 mm long and -i
;3 mm in diameter and the CaW().,:Nd3 crystals, 11 and 3 mm, respectively, their ends |
ibeing coated with a highly reflective dielectric. The optical system for the con- }
icentration of the solar radiation is shown in Fig. 1. The parabolic mirror is made |
iof aluminum-reinforced cast glass. The mirror aperture D (regulated by variable |
idiaphragms 12) %as 55 to 150 cm and its focal length 62.5 cm. The mirror was inde- |
ipendently suspended and could rotate in two planes (0 to 360° horizontally, and -10 !
lto + 90° vertically). A conical cell 3, cooled by an aqueous solution of sodium ;
Znitrite (ox bichromate), was used to ‘cut off the u-v radiation; {ts transmission (with —
filters 9) in the 0.5—1.0 y region was 85—-90%. A plane octahedral (140 cm between

lcard _1/3 e .Upc: 621.375.9. . ———
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L1 :
Fig, 1. Optical diagram of the set-up

1 - gaseous laser; 2 - telescope for ircreasing
beam diameter; 3, 6 - transperent plates; b ~ test
specimen; 5 - camera.

SR B

a study was made of the
deformation of the end
faces of the specimens,
an woll as of the bire-~
fringence In thew due to
thermal stresses. The
results obtained show that
the deformation of a laser
resonator during . optical
pumping of an activated
specimen is due to the
nonuniformity of the tem-
perature distribution in
the specimen as well as
to the thermal stresses
resulting from this non-

uniformity. Furthermore, at high temperature drops the effect due to these stresses is sub-
stantial. In conclusion, the authors express thefr gratitude to V. 8. Doladugina and Ye. G.

Card 2/ 2/,,»0/ 5085

Berezina for useful discussions. Orig. art. has: 3 formulas, 1 table, and 3 figures, [26]

SUB CODE: 20/ SUBM DATE: 05Jul65/ ORIG REF: 008/ OTH REF: 002 / ATD PRESS:
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T AR SOURCE CODE: UR/0368/66/005/001/0061/0055

AUTHOR: Anan'yev, Yu. A.; Kozlov, N. A.; Mak, A. A.; Stepanov, A. I 7/
SR A T é(f

ORG: none ‘l ‘

TITLE: Thermal deformation of the resonator of a solid-state laser Zb/
SOURCE: Zhurnal prikladnoy spektroskopil, v. 5, no. 1, 1966, 51-565

TOPIC TAGS: solid state laser, laser resonator, thermal deformation, thermal stress,
temperature distribution ’

ABSTRACT: The authors investigate the thermal deformation of a laser resonator due to
nonuniform heating by the/active material. The experiment was carried out with cylindrical
specimens of neodymium g"@yf&) mm Img, Stm in dizmeter) with frosted lateral faces pumped by a xenon Hlashlamp.
The experinental set-up used is described and illustrated (Fig. 1). Considerable deformation of
the resonator was observed in all the modes tested. A comparison of the experimental data
with the calculations performed revealed that with increasing temperature drop in the speci-
men, the deviation of the experimental and the calcu)ated quantities of the optic behavior in- l
creases, reaching a peak at T = 38C. In order to determine the reasons for this divergence,

_.UDC: 621.378.336
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eous quantum of a given frequency, taking losses into account. The effective lengtn
of the rods is calculated and the average photon paths incident to the wallis are de~
scribed in relation to rod diameter, A more effective method is given for finding the
number of spontaneously induced quanta, based on the spectral dersity of the illumina-
tion. Conditions are outlined for the generation mode and equations are given for
finding maximum pulse power, generation energy, and pulse duration. Calculations are
made for both three- and four-level systems and results for maximum power are plot-
ted, Presented by Academician A. A. Lebedev on 31 May 1965. Orig. art. has: 11
formulas, 2 figures.

SUB CODE: 20/ SUBM DATE: 27May65/ ORIG REF: 006/ OTH REF: 003
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AUTHOR: Anan'yev, Yu. A.; Balashov, I. F.; Mak, A, A, 7/77
ORG: nome L

TITLE: Theory of monopulse operation of lasers ZE» i

SOURCE: AN 8SSR. Doqudy, v. 166, no. 4, 1966, 825-828
TOPIC TAGS: laser pulsation, laser radiation, laser emission, laser energy
ABSTRACT: The theoretical examination of the monopulse mode of laser operation made

in this paper includes the processes following the instantaneous increase in resonator
Q as well as the process of energy accumulation in the active medium. When the in-

verted population is large, spontaneous emission is amplified and the lifetime of the

dium, is one of the main factors limiting energy accumulation and consequently the
generated power as well. The media considered are three- and four-level solid state
rods with polished and mat side surfaces. Energy accumulation in the active medium
must continue for a time exceeding the effective lifetime of the excited state in or-
der to obtain the maximun population inversion. The population inversion is found for
a three- and a four-level medium, taking into account spontaneous and induced radia-
tion. Equations are derived for calculating the number of quanta induced by spontan-

uDC: 621.378.3

Care 1/2

excited state is decreased. This, together with the light leakage from the active me-|

i
i

i
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| ACC Nr.  AP6030T13 PR
with results obtained elsewhere (Yu. A. Anen'yev and Ye. A, forolev, O & S, 16, 702,
1964). All data were found to be in agreement. ‘The efficiency of circulur-cylinder
reflectors with optimal parameters moy be as high as 75%. Orig. art. hes: 1 tabie

and I figures. . , (18]

SUB CODE: 20/ SUBM DATE 09Nov65/ ORIG REF: 005/ OTH REF: 011/ ATD PRESS: 5075
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mental results, shown in Table 1, indicste thal there exists an oplimul reflector
diameter for which the efficiency is a maximum. The pump light distributicn in t

B

! Table 1. Kfficiency ol lascr reflectors
v Di- Distance |Dpimengions o o
Type Major between, | flashlamp and Efficiency
of - JOT lame=| Jamn and| pod - e e | A
- axis |ter Odp&xag o ea
- Reflector ar jr X8| 9ia, haﬂﬁth experitealeu.
'. i o |l P mentalllated
standard | _ | | o | -
ElTIp%ic 100 - LTI I a5
cyliber | | | w6 w
| - | I o | ‘[
Circular o (A j
. - 301 9 ! I
gylinder [T )
R i " : " ET
b 9 i u ! P Loy
oo s} : Kl s T

APPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R001031400018-6



L 44076-66 EWT(1)/EEC(k)-2/T/EWP(k)  1Jp(c) e}

ACC NR: AP6030T13 SOURCE CODE: UR/0368/66/005/002701¢7 /0171

AUTHOR: Antoshina, Ye. N.; Kozlov, N. A.; Mak, A. A.; Stepanov, A. I.; Prilezhayev,
D. S. o

ORG: none /?

-/
TITLE: Efficiency of reflectors for solid-state lagers @5/ L ;7 :

i
F—

SOURCE: Zhurnal prikladncy spektroskopii, v. 5, no. 2, 1966, 167-171
TOPIC TAGS: solid state laser, laser reflector, pumping source, xenon lamp

ABSTRACT: Methods of determining the efficiency of solid-state laser reflectors vere
considered. The efficiency of elliptic- and circular-cylinder reflectors and tne i
distribution of pumping energy in cylindrical neodymium-glass rods were determined
experimentally, Elliptic-cylinder reflectors were prepared from metal with a surface |
coefficient of reflection R = 0.8~0.9. The flashlamp and the glass rod were placed
along the major axis. Circular-cylinder reflectors were made of plass tubes whose
outer surface was silver-coated (R ~ 0.9}, The reflector end-cups were made of

metal (R : 0.8—0.9), The flashlamp and specimen were parallel to the eviinder szis
and were equidistant from the center, The standard reflector used in the comparative
experiments consisted of four spherical mirrors with £ » 0.8, 'The efliciency of the
elliptic-and circular-cylinder reflectors was determined row the comparison of e
generation energy of power thercin wilh thal, of the slondnrd veflector,  Phe CRperi-

Card  1/3 une: 6
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- taneous emission in th

Tifigures. =

@ 2.512, 2,518 and 2.518 bands.
‘second type in these erystals is di

The interaction betwean cen
scussed, Orig, art, hag:

-

i

18-6
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types of centers (mixed'type) show more complex spectra, The difference between crys-;
-tals of the first and secand type {s mosgt pronounced in the absorption and lunineg~

| cence spectra in the peay infrared region. The spectrun for crystals of the first
‘type is rathep simple in the 2,1-2.6 u region. Absorption resonance lines are ob-

served at 2.15 and 2.923 ¥ and an additional 1ine is observed in the luminescence
i mperatures as well as a line at 2,512
Luminescence excitation in crystals of the
ly to abserption in the 0.4~0.6 u region of the spectrum, The
rystals of the second type is more complex with s8ix resonance lineg at
2,15, 2,252, 2,248, 2,237, 2,228, and 2,221 u which may be due to transitions between

the ground level and splitting components of the 5[195 state, Luminesceqce excita-

tion for crystals of the second type takes place chiefly in the 0.7-1.2 u spectral re-
gion due to wide absorption bands. Experimental data were used for constructing the
diagrams of lowep levels Considerable interaction ig obe
' mixed crystals. Crystals of
2,512 y, 2,u3s U,
ime for the 2,512
the emission maximum in 3
tes that these bands o=
rved in crystals of the
D in erystals of this | !
Mixed crystals show simul =l f
R ) i
R

1400018-6
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MITHOR:  Yegorova, v, F.§ Zubkova,
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ORG: none

TITLE;

EISOURCBz, Optika i spektroskopiya, v.

V. 8.4 Mak, 4, A,jmfrilezhayev, D. s,.

uminescen¢e and stimulated emission spectrum of CaF2~U3+

bt s

souﬁfﬁ”’é’é’x}’if?””ﬁﬁ”fbﬁ?i?é%ﬁé6’5‘7‘6’:’%557'6657“}

A9 |
8 |
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crystals

20, no. s, 1966, 890-897

. TOPIC TAGS: ,absovptiom spectrum, exeitation spectrum, luminescence spectrum, crystal
Phosphor, fluorite, colop center, upaniynm
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" the stimulated emission spectrum of crystals,
be considerable., When no thermal effects are ass
ent of pumping. A fully quantitative interpretat
sideration of effec
“other effects (H, Heken, H. Sauermann, Zs.
Orig. art. has: 1 table end 3 figures.

SUB CODE: 8, OP/ GUEM DATE: 21May65/ ORIG REF:
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4s agsociated with the field distribution in a resonator a
Phys., 173, 261, 1963; 176, 47, 1963).

which leads to mode tightening, can
umed, mode tightening is independ-~
ion of the data would require con-

nd
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Table 1. Averaged experimental

Cryata'i : Mirror l Operation 7, °K
trenemin-
sivity, %

CaFy Dyt 20 Continuous,- threshold ~80
Continuous, supere
threshold -3 sl
Dy 27 3G | ContInugus, threshold | v
CaFy:Dy ) Continuous, super-
threshold =3 ~80
Pulsed 98

0,47 }2:0.07 0.7
0,56 10.65:1 0.95

0.4y 0.3]0,5:0.5:1 | 0.83; 0.62
0.b3 0041:0.950,5 | 0:€9:, 1.0

CaFy:Dy2* Pulged
e 0,83
5 0.93
8 - 1.0

0.2 0.711 0-7“

T4 0.4
86 0.4
0.l

OO R L W 04 O

CaPy:Dy?* Pulsed o ol

CaPy:U3* N
0,2 0.7
Orsh
squidis
modes
0.76 ’
equiding ..

nodes

¥

1
Card_3/b »
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The number of displacements for CaF,:Dy?

temperature, excess threshold energy, an

+ yas from 1 to 3, depending on the crystal
4 mirror trensmissivity. The decrease in

¢ - continuous mode,

| of CaFg:Dy?*, disturbe
~presented in Table 1.

B

a - Pulsed mode, L = 10.5
" mode, confocal resonator, L = 36.5 mm, T
40.5 m, T = BOK.

L=

temperature and the corresponding narrowing of

crease in A\ (difference in wavelength of two a J
d the mode equidistance, ‘The. averaged experimental data are

The date indicate that the effect of anomalous dispersion of

Fig; 1. Stimulated emission spectra

mm, T = 97K} b

the lumines
dJjacent axi

- pulsed
= 94K;

cence line cauged a de-
sl modes) and, in the case | _

{ Ca 2/'%
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M. ¥
AUTHOR: Galsktionova, N, M.;‘Yegorova, V. FH! Mak, A, A. VY

R

vy

ORG: State Optical Institute (Gosuderstvennyy opticheskiy institut)
— ' v

TITLE:
crystals

SOURCE:
1068-1071 , )

sion, spectroscopy, dysprosium lon, uranium ion

ABSTRACT:
at A = 2,36 p, and CaF,:US* crystals at A = 2.22 u (see Fig. 1).
perature was varied in the 30-100K range.
width on temperature was established for both crystals.
carried out by means of photoelectric equipment with a
fhlﬁited~€“ﬁ6§§ﬁ€iwlihe\éhaiéj"éhamﬁhe"ﬁhFZ:Dy
\of & nonuniforn line broadening in the CaFy:Dy?t erystals,
{rors with a 98% reflection coefficient (at A = 2.36 u) were used.

Thé‘efféct of anomalous dispersion on the stimulated emission spectrum of
Zhurnal’eksperimﬂnhnl'noy { teoreticheskoy fiziki, v. b9, no. b, 1965,

: 2\
TOPIC TAGS: solid state lgsgﬁi stimulated emission, dispersion, anomalous disper~

A study was made of the stimulated emission spectra of CaF,:Dy** crystals
The crystal tem-

The dependence of the luminescence line-
Spectrogcopic investigations
Fabry-Perot etalon (base
'L = 10—30 mn) showed that in the above tempersture range the Can:U?’+ crystals ex-
a,GaﬁEEIEEfiﬁdﬁéj‘whiéﬁ"fédfﬁ&icative
Multilayer dielectric mir
Spectrum scanning

| 'was carried out with the e@alon inside a variasble-pressure baric chamber.
placenent of modes (up to 0.1 A) due to temperature instebility ves considerable. _

B st

o/7/mip()/BA(m)=2/BiA(n) _ SCTB/IJP(c) WG
SOURCE CODE: UR/0056/65/0h9/00u/1068/1071

The dis-

‘~Card 14
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o 5pée&s, ééveralklaéer‘pﬁlses were obtained rather than one (Fig. 2b). Orig. artio2]
* |hass 2,figu?ea.' S e _ ; .
» SUB com':':"‘ EC/ SUBM DATE: 3LlAugb5/ ORIG REF: 002/ ATD PRESS: o s 4f /

APPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R001031400018-6



1.'76'91.66 ,
ACC NR: AP5028019

o 'P°"§"f-' : . : iSynem-'osztiQ;;:
N . P ] . !
: i _ LY  'Fg 1. Experimental setup
Juw lam‘p”:v ~ / . Photon@l‘t.'ﬂ , : .
8 L E Photorac,i” ' f‘qrya_t.a_l_ - o E
: :  llusin, L | Forev
3t ' N T
# d{. x 1,03 We In Beveral er’y‘B‘t&lB mono:pulse h-lwel genmtion ()‘4 - 2.51 u) was ob-
tained, apparently, because of the high concentration of the activator in these crys-

i tals. The shape of the se was the same as in Fig. 2a. The maximum laser energy
| | in the monopulse was 1079 J in this case (pulse power ~5 x 10* ¥). At smaller vrism
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AUTHOR: Yermakov, B. A.; Iukin, A. V
ORG: mnone ,}" :
| 777LR: Monopulse generation with CaFp:U%" erystals

B SOURCE:" | Zhurnal el:sper:lmental‘ncy { teoreticheskoy fiziki. Pis'ma v redsktsiyu
(Pri_lozhenm): v. 2, no. 8, 1965, 350'385 s
TOPIC TAGS: solid state laser, laser pulsations’; haser - A

ABSTRACT: This is & continuation of earlier work (Optika i spektroskopiya V. 18,

353, 1965) in which attaimment of monopulse generation in the 2,36 infrared region

| ¥ith CaFp:Dy®* was veported. In the present paper the authors report attainment of

| monopulse generation with Calo 1% orystals at wevelengthe 2.22 and 2,%1 u, using an
| experimental setup in which the crystals are cooled to 80-=90K by & Jjet of nitrogen :
| gas evaporated from the 1iquid phase (Fig. 1), A semitransparert coating with reflec~

tion coefficient R = 0.95 % 0.6 was deposited on one end of the crystal. The cavity

| switching was by means of & rotating total {nternal-reflection prism. The pump-1amp
ignition was syochronized with & photoelectrie gysten coupled to the prism rotating

at 1m2 x 10% xpm, The crystals used vere 355 nm in diameter and 20~--30 mm long.
The radiation receiver was a Ge:Au photoresistance, and the generated energy was mea-

| sured with & bolometer. The monopulse laging at Aa = 2,22 u vas of the three-level

| type (Fig. 2a), with emission energy 0.1 x 10-3.J, corresponding to & pulse pover of

1 | Card 1/5
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ACCESSION NR: AP4039712

in an elliptical reflector, In order to fnvestigate deformation due
to pumping, two identical crystals were placed separately in each

arm of the Mach~Tsender interferometer and only one crystal was
exclited, Comparative photographs of interferoprams show that the
thermal deforma:lon of crystal is a functlon of the toteial
temperature of the crystal. This Is due to an increase in the
coefficient of thermal expansion of fluorite wlith increases in
temperatuxe, The difference in the optical path at the axlis and at
the cdpe of the rod s 1.5 bandsat an lniclal temperature of 300K

and pumping~encrpy density of 300 j/em® of the cryaral, At an inftial
temperature of 50K, the average temperature increase due to punping
was 12LK. Tue nature of crystal deformation i3 independent of genera-
tion in a crystal. The density of absorbed excitation energy ls

35% higher along the crystal axis than the average density im the
crystal, Additional deformation occurs in the form of cryatal
lengthening. This leads to u change tn the wavelenpth of stimulated
emission. Orlg. art. has: L formula and 3 figures.

S ASSOCIATION: none
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* ACCESSION NR: AP4039712 $/0051/64/016/006/1065/1068
- AUTHOR: Anan'yev, Yu, A.; Mak, A. A,

. TITLE: Veoviation of resonator characteristica in an optical laser
during v.. . .wcrvation process

- SOURCE: Optika i spektroskopiya, v. 16, no. 6, 1964, 1065-1068

TOPIC TAGS: optical laser, solid state laser, fluorite lasex
" samarium doped laser, laser resonator

- ABSTRACT: The Stokes losses and nonuniform pumping of a solid-state

~ laser can lead to the deformation of the crystal rod and the parallel=~

i plate system, Experiments with a divalent samarium=~doped fluorite
lascr were carried oul to investigate the variation of resonator

‘ characteristics {n the generation process, A crystal rod 8 mm in
diamcter and 33 mm long with flat ends was used. Dielectric coating

. about 0,708 y thick was applied to make the ends reflective. The

' crystal was pumped by square-wave 700-usac pulses by a flash lamp
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{ 16 when the crystal is heated to 60K. Theoretical and experimental

. results indicate that the heating, due to Stokes losses, of a crystal

. the wavelength of eac
' between adjacent modes ¥
heating of the crystal,

| n0.64, and thus the shifte

© 33 nm long at 25K is less than j==5 deg.when the numping energy is
22 joules and 15=~20 deg at 92 joules. During the oscillation pulse
: h mode increases by 0,094, yhile the distance

emains constant at 0.088A, For a 30~deg
the total gpectral ghift of the laser was

versus the heating rate was n0,02%/degrees. -

' The width of spectral modes varied during oscillation from 0.035

: ASSOCIATIONt | none
| SUBMITTEDS 16Augé3
" gup CODB: PH

(start) to 0,017% (end).
independent of each other only at the start, Splitting of spectral |
| modes into 2 compounents was observed at the start of oscillation; %

{t amounted to ~0,035A, The reasom for this remains unknown. Orige’

| art. hast 1 formula and 5 figures.

Results indicate that the.vatious modes are
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" ACCESSION NR: AP4035484 s/0051/64/016/005/0911/0914:

" TTAUTHORS Anan'yev, Yu. A.;'Galakciondva,'h. Moy Mak, Ad A Coe

Sedov, Be Mo

TITLE: The emission spectrum of a samarium 2+ doped calcium

fluoride laser
Ve 16' Nno. 5. 19610. 911"914

SOURCE: Optika i spektroskopiya,

TOPIC TAGS: emission spectrum, calcium fluoride laser, samarium 2+

doped laser, laser oscillation spectrum, laser crystal

' ABSTRACT: The experimental {nvestigation of the emission spectrum

| of a samarium 2+ doped fluoride laser (emitting at 0,708 u) was
performed to establish the relationship between the temperature of
crystal and the broadening of the oscillation spectrum, This confirms
that while at small pumping energies the number of modes is indepen=
dent of the enargy, it sharply irncreases at larger energles, reaching

%Cam 1/2
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ACC. NR:  APLO11499

in ﬁércent for different wavelength invervals for tubes of iype (1).

Spectral distribution and intensity versus voltage curves are given in figurese.

The experimental results indicate that under the discharge conditions employed tie
spectral luminons density doss not depend on the dimensions 6f the tube and corres~

ponds to the radiation from an absolute black body at 17000°-1800°K. axcept in the j
ultraviolet, where tue brigitness temperature is somewhat lower, and in the ragions :
of some Xe lines where the temperature is about 2000°K. Orig. art. hass 2 tables

- and 3 fi;urese

ASSOCTATION: none
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'fxccassxo:-: TR:  AP4OLLE99 5/0051/614/016/001/01535/0155

AUBHOR: Oalaltbionova, HMs; Mak, AdA
TTPLR: Spectral-time characteristics of the radiation of tubular xenon flash tubes
SOURCE: Optika 1 spelbrosikoplya, v. 16, no.1, 1964, 153-155

TOPIC TAGS: flash tube, xenon tube, laser, laser source, discharge tube, xenon
spectrun, flash tube cfficiency

ABSTRACT: In view of the importance of xenon filled Tlash tubes in laser rescarch
and operation, tubes of tails type have been investigated to detemine the emis-
sion spectrum and cnergy output as a function of the tube parameters and the dis-
charge conditions. The test procedure, vnich entoiled the use of a DMR-4 monochro-
mator and a photoelectric recording attachment, has been described earlier (if.P.
Vanyukov, A.A.ak,and N. V.Parazinckaya, Opt.i spelsr. ,1956). The set-up vas
calibrated with refercnce to a ribbon filament lamp. Values of the peak spectral
density and brightness temperature for different™ for tubes % mm in diameter ord
40 ma long (1) and 7.5 mn in diemeter and 60 mm long (2) are tobulated (discharge
conditions: V z 1000 v, ¢ = 300m€, L = 0); another table glves the energy ylelds

Card 1/2
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The brightness increase found in He + Xe mixtures did not materi
mixtures, Orig, art. has: 2 figures, aterialize in tests “Bm$ He +)» Ar
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, Ri'AT6001399  SOURCE CODE;: UR/3180/64/009/000/0151/0152
'AUTHOR: Vanyukov, M, P, (Candidate of physico-mathematical seiences); Galaktionova, N,
A.; Yegorova, V. F,; Mak, A, A,
B 4 L IR R RS R s ., 502_
ORG: none 5 /

Ny
SOURCE: AN SSSR, Kormissi%a po nauchnay fotografii i kinematografii, Uspekhi nauchnoy

TITLE: Radiation from spark discharges in gas mixtures -

.

fotografii, v, 9, 1964, Vysokoskoros aya fotografiya T Kiiematogratiya {High-speed photog-
raphy and cinematography), 151-152 ) :
Be i 50

TOPIC TAGS: gas discharge plasma, gas discharge, xenon, helium
. : 20, WY, 5 5T

| ABSTRACT: Earlier studies of the brightness of spark discharges showed that while in the

case of light gases such discharges produce high temperature cﬁa.nnels but achieve the limit-
ing brightness only with strong discharges and at high pressures, heavy inert gases exhibit
low limiting brightness, but this ii:aft can be reached under soft discharge conditions and at
low pressures, In the present note the authors investigate experimentally and theoretically
a mixture of a light (basic) and heavy (admixture) gas which would allow the formation of very
bright channels under soft discharge conditions and low pressures, Calculations of the ratio

Ixtures of gases
smnmarizged in
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Z.
htness' was observed at the instant of maxi-
ve electrode in the cagse of the spark dis-

The authors express their deep apprecia-
rogen and deuteriwn arc lamps, and to
ax't..has;' 4 figures, 1 table.

su COpng‘*éza' O7 SUBMDATE: 00/ ORIG REF: 001/

| fatrly random but strong increase in brig
mum radiation in ‘the region of the positi

. charge taking place in helium and nitrogen.
| tion'to 8. I. Levikov, who prepared the hyd
M. N, Smolkin, Th‘o» calibrated them, Orig,
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~BOURCE CODE: GR73Te0764T008 7600701317017

s M. ?. (vc&ldldate éfphyéico—mdthm&tical scignees);

ORG; none

TITLE: ‘Radiation of pulsed light sources in the ultraviolet

| 'SOURCE: ¥ @y:_fgsﬁsg._jgﬂggygggk nauchnoy fotografil i kinematografii. Uspekhi nauchnoy
_fotografii, v. 9, 1964, Vysokoskorostnaya fotografiya 1 kinematografiya (high-speed §

‘phot‘ography and cinematography), 131-137

~TOPIC TAGS: ‘ emigsion spectrum, gas discharge gpectroscopy, Xenon, neon, nitrogen,
.| argon, helium, light pulse, optic brightness
: The enission gpectra of strong spark dis ciggggg in xenon, argon, neon, and S
he (2200-5500 A) were gtudied. In the case of B
“.%eno argon ( the spectra at the {nstant of maximum Qg
radiation consisted of cont {ation with very diffuse and unresolved lines of R
singly and doubly jonized atoms of the gas; at later instants, a large number of linedANN
_of the jonized gas appear. In the lighter gases (air, neon), the 1ine spectrum is
pronounced even at the instant of maximum radiation, For nitrogen, argon, air, and
“xenon, the distribution of the spectral brightness density at the instant of maximum
* padiation corresponds to the brightmess distribution of an absolute black body. A

|cod 1/2
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o ‘VWH) Emjm‘ EWP(t)/EWP(D)  1JP(c) JD/WH/GC
m&sooma ' SOURCE CODE: un/axao/su/ooelooo/oxxslons

'AUTHOR~ Va__nxukov, H. P. (Caudidate of physico-mhemtiul sciences); Nk, A. A

| ORG: none RS . '7 O
CTITLE: Study of pul.sed J.ight: sources of limiting brlghtnau ; (B"i /
SOURCE: AN §SSR. Komissiya po nauchuoy fotografii i kinewatografij. Uspekhi nauchnoy|

fotografil, v. 9, 1964, Vyaokoskomtnayn fotografiya i kinematografiya (High-speed
photography and cinematography), 115

TOPIC TAGS: ,nght source, gas discharge spectvc;scopy, helium, nitrogen, argon,
optic brightness

. : : : 2
“ ABSTRACT: In order to determine the limiting brightnesses of pulsed light so\urces, 7
the brightness of the spark discharge channel was studied in an atmosphere of 1T um,|
argon, nitrogen, and air at high rates of current buildup in the discharge. To this
end, a discharge circuit based on 3 low-induction cylindrical capacitor was develop=
ed. Measurements of the spectral density of the discharge channel brightness were
based on the contihuous and line emissicn in the 4000-9000 X range. In all gases |-
studied, the limiting brightness was successfully obtained. It was found that under
limiting conditions the diacharge channel is opaque and radiates like an absolute
black body with a tepperature equal to that of the channel. Orig. art. has: 1 table)-

SUB CODE: 3& O7/ suBM DATE: 00/ = ORIG REF: 002/ - OTH REF: 000
H .
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Clow opera’ting temperaturea, the efficiency of the ideal four-level laser is
very high, A formula is obtained relating power output to superthreshold
~ pumping power, After the threshold is reached, large Nu sub 32 radiation
B denai’cies aré s’cabliahed within the cevity, changing the population of levels
. and f Y varying wbsorption power and other optical properties of the
working Bu‘ostanc « - These changes can be calculated by means of the derived

-formuls.a Qrig. a:rt, haé': 1 figure and 2k fornmlas

o Assocmxom : Inst.itut ﬁzm Akademii nauk BSSR (Institute of msics,__
- Academy. of Science:a Bs:g) ,

SUBM‘I‘I‘ED 29nece»2 DATE. ACQ. 213un63 | "ENCL:, 00

",sus CODE.. ; NOREFSOV‘ ook OFEER: 000
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3 M(k)/FM'(l )/mu/ans/r-z/swz/ssc(b)~2/ES<t)-2~-AFFr°/ASD/
m--um/ws/K/EH/IJP(G) ;
ootk 3/0020/63/150,003/0507/0510

Y\l. A., Gri'bkovskiy, V. P,, Ma.k A, A,; Stepanov, B, I.
Eﬁ‘)_ . , ety

fthe rour-level optical quantmn generatorqu 7 4

msssn "?noklady*, v. 150, no. 3 1963, 507510

;_.TOPIG TAGS. vla.ser theery, four-level laser /
o 'Ansmm' : :‘A*theoretic«al atuay of the behavior of 8 four-Level _laser with level
'3 metastable has been conducted, It was assumed that there were no re no thermal
~transitions vpward other then that from level 1to level 2, Formulss showing
“the effect of king-:substanca pmme'bers and cavity cheracteristics on the
- absorption and oscillstion processes were derived. It 1s shown that in the
. mbsence of ‘external losses & low threshold cen be attained with high -
. h Nu sub 21/kT values, With transition probabilities p sup 0 sub 32 close
e 21 in value, the four-level systen lozes its advantages.

i idea.l foxn'-level leser are calculated. W:Lth low external losses and very
Cum 1 / 2 '
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-doped calcium fluoride lasers on crystal tem-
fe_.ctcr of the mirrors and tc determine the. relationship

jl"'to three~1eve1 opera‘uon were found fc»r the uranium-
ser. Omg art hasr- 10 formulas and 4 figures,
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opertxes of working substances and host substances, -
po shhold, energy-level populations, various transition proba-
es, and output power. To verify the theoretical caleulations, experiments
re conducted 'co determme the dependence of. pumping power ‘and output power
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5/051/62/012/006/014/020
Limiting gensitivity c.. £039/E420

the photo-electric method
be at least two orders of magnitude higher than for
However, the photographic method has

the advantage of permitting the simultaneous recording of
quantitative information over a wide gpectral (or time) interval,
It is also shown that the use of an electron-optical converter
will increase the sensitivity of the photographic method by
approximately two orders of magnitude. The limitations of this

me thod are discussed. There is 1 figure.

apparatus, The limiting sensitivity of

is - estimated to
the photographic method.

SUBMITTED:  April 19, 1961
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AUTHORS Anan'yev, Yu.A., MakLwéjA.
TITLE: Limiting wensitivity of methods for recording time-

resolved emission spectra
DERTODICAL: Optika 1 spelctroskopiya, v.12, no.b, 1962, 779-784

TEXT: A comparison is carried out between photo-electric and
photographic (with and without electronic amplification) methods
of recording from the point of view that accuracy of measurement
will ultimately be limited by random fluctuations. Tt is implied
that with photoelectric recording a monochromator will be used and
for photographic recording a spectragraph, and that the jntensity
of radiation from the source should be uniform over a spectral
range equal to the width of the apparatus function. Tt is shown
that, in general, the following relation exists between the
standard deviation in errors of measurement « in spectral yARN
and in time /st resolution and the number of stored signals n

-

«2(. M2 Atn = F
where i@ is some function of the light source and recording
Card 1/2
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20669 v
Measurement of electron concentration... 5/057/61/031 /001 /0147617 ‘
. 5104 /8204
Legend to Table 1: , ;
1) Discharge conditions; |
p, - pressure in atmj ‘ \/?!:\
U - voltage in kv — - '
L - inductivity in 4 Posna paspass Z S e
microhenries; f\ wxcor, .
2) Time of measurement in Powr | Uoxn | Loue el BT
microsecends. 3) Rlectron b o 11 456 4
concentration calculated from 01 10
the intensity of the back- 15 9 0.18 { 0.2 5.7
ground. 4) Electron concentra- 03 41
tion calculated from the shift of s 9 05 { o2 a1
the Be II 4686-A-line. ’ )
15 9 w {| 03 i3
. 2
0.1 29
4 2 0.18 [ 0.2 1.6
0.3 1.2
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Measurement of electron concentration ... s/og(%(yg%/oz?/oow/’014/017
: B104/B204

Legend to Fig. 1:

Temperature dependence of the
intensity of the continuous
spectrum of the plasma, Curve 1:
emission of impurities; curve 2:

3.

v

2 10* 3p2.cndfemen

‘ 5t cmisoglon of helium;  curve 3: totsl
Che erigsion of plasma,
0 - - -
J 0 4]
1,8
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Meagursment of eleeizon comcaentratiorn ... I

‘e 6y Ine
5/057/6%,03

B104/B204

7

of temperatureé in. the plasma chaunel by weans of the gquation of svate for
the plasma and.the kumown.hydrodynamicrelation p ci’év“, ‘where ¢, s the

Y

initial density 'of the gas, gave 5.2 and 18 ev, for the two above-mentioned
elogtran concedtrations  In accurdance with the hydrodynamic theory of the

deveiopment of a spazﬁ channel, the electron zoncentration may be describ-
AR T,

ed by N_~ (gbu/L)Z/’/T (8). From this

in disdhafges cesurring in gasea heavier than helium, the plasma has

a greater density. The gas composition wus analyzed by 0. P. Bochkova of

16U (Leningrad State Uriversity), whe is thanked by the author., MNoreover,

he *hanks V. I. Isayenko for photographic work, A. .1, Sadykov feor taking

part in measurements, and M. P. Vanyukov for valuable advice and Lelp.

There are 5 figures, i table, and 15 references: & Soviet-bloe and

o
10

v

X

elation 1% may be seen that,

2 non--Soviet-bloc.

SUBMITTED: May 5, 1360
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Measurement of electron concentraticn ... 5/057/61/0%1/001/014/017
B104/B204

caloulated results shown in Fig. 1, the intensity of the continuous
spectrum only slightly depends on temperature at T‘>-5—6 ev, and therefore
an exact knowledge of the plasma temperature is not necessary for determin-
ing the electron concentration of a plasma whose temperaturc is within the
range of 5-20 ev. As shown by experimental results, the radiation intensi-
ty of the discharge plasma only slightly depends on the wavelength. When
calculating electron concentration, it was assumed that the temperature in
the discharge channel was Y ev. The electron concentration may then be

calculated from the relaticn ,

. 20 - ]

No= 130107 VIgem T (7).
£ J

Results are given in Table 1, which shows that between the concentrations
determined from the conbtinuous background and those calculaled according
to the broadenirng of the He IT 4686.4 line there exists an cxceedingly
great difference, One of the causes for this is, according to the anthor‘s}&
opinion, the fact that the theory of line brondening and shiftiey iz nol
applicable to dense plasma. This 1y not shanged, by conasidering the fact
that the plasme is not perfect., A& possible cause for this great deviation
ig the uneven electron distribution in the discharge channel. Calculalion

Card 3/6
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Measurement of elestron concentration ... 5/097/61/031/061/014/G17
B104/8204

discharge. The intensity which 1g generated by transition to levels
with the quantum number n at T > f ev, where the helium is practically
completely ionized, may te calculated from the expreasion

BT A/ r -
Iy = 2.77°10 5’Z4NGI‘I‘[T ’/‘n jf*.xp{‘h(vn . v)/Tf (3). with 7 { 6 ev, the

helium is incompletely icnized, Here, intensity may be calculated from

e B
I, = 6.436»1o""”zszNpNiT.:/-.f.axp(,[ua‘/T)exp{h(\),7 - v)/Tf (4). AL is the
decreage of ionization erergy caused by microfields in the plasma. In the
experimenty carried out by the author, the labtter used two kinds of
helium of different degrees of purity. The first kind wag of 99% purity,
the second of 99%. The emission of H could be neglected, while that of 0O,
C, and N was taken into consideration by means of a formula by Kramers-
Unsbld. For calculating the intensity of the continuous spectrum by means
of the above formulas, the equilibrium jonizaticn of the gas at a tewmpera-
ture of T=2.6 - 17 ev and at electron concentrations of

- 1 :
Ne = 2°1018 cm ’ and 2010'9 cm / was calculated. As may be seen from the
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20669
9.3150 (1049110, 1522) 5/057/61/031/00°, 072,17
B104/B204
26, AJ/)
AUTHOR: Mek, A. A.
TITLE: Measurement of electron concentration according to the

intensity of the continuous spectrum of the plasma of a
spark discharge

PERIODICGAL: Zhurnal tekhnicheskoy fiziki, v. 31, no. 1, 1961, 94-99

TEXT: In the introduction, some methods for determining the concentration
of charged particles in a plasma channel are discussed, and the results of
several papers ave presented. Next, the intensity of the continuous spec-
trum of a helium plasma 1s dealt with, and for the intensity of the
bremsstrahlung of a plasma in the visible Tange of the spectrum at
moderate temperatures, the expression

47 ~1/2 < L,2 . : .
I, = 6.%36°10 4'NET / exp(~hv/T)4;,ZiNi (2) is given. I is the

. 3 .
energy radiated per cm’ of plusma, N@ and Ni are the electron and ion
concentrations, respectively; T do the temperature; and Zj ig the ion

Card 1/ 6

APPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R001031400018-6



60 3t ,
The Maximum Brightness of a Spark Disch: ge  5/020/60/ ¢
Channel B019/B077

wCo

surge increases. With the above-mentioned parameters of the current
circuit opacity 15 easily chtlained in heavy gases  The authors mention “he
relation between atomic weight and pressure of the gas which will produoce
a maximum brightness. The theoretical results agree very well with those
found experimentally. There are ? flgures, 1 table, and 9 references:

6 Soviet, ' German, and ' US

PRESENTED: May 25, 1960, by 4. 4. Lebedev, Academician

SUBMITTED: May 20, 1960
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8603l
5/020/60/ 13570037015/ 054
N1/ BT
96 2314 BO19/BOT
AUTHORS: Vanyukov, M. P, Mak, 4. An7m§nd Sadykova, A T
TITLE: The Maximum Bright;;gg’of # Spurk D»ﬁchurgéwbhﬁnnel

PERIODICAL: Doklady Akademii nauk S3SR, 1960, Vel. 139, No 3, pp ©557-559

TEXT: The authors investigated the maximum brightness of a spark dis-
charge channel in”grgon,v itrogen, air,and”helium at extreme high current

surges (U/L 72 10'2 a/sec). The high-pressure chamber used for these tests
was developed by V. R. Muratov. The light was obtained through a special
window. The discharge circuit consisted of the fellowing parameters:

C =0.1 - " 0 microfarad, L = 4 - 8 henry, and U = 2 - 10 kv The dis-
charge gap was *.5 mm. In the range from 4000 - 9000 A the continuousg
background was studied,alsc the lines He IT with 4686 A, Ar 1T with

4346 A, N III with 4097 A, and N L[l with %04% A, The results ghow bhat
the maximum brightness depends on producing an opacity of the discharge
channel. With an increasing current surge the opacity will first appear
in the red part of the spectrum and shift over to the blue part as the

Card 1/2
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69271
$/051/60/008/04/002/032

An Investigation of Spark Discharges in Heliun B201/8691

"statistical wings" emitted by ions. The electron concentrations, ¥,
in the spark discharge channel were derived from the half-widths and
shifts of the He I lines at 3889 and 5016 4 (Table 2) and were campared
(Table 3) with the values obtained by Mak (Ref 8), who studied the
contour of the spark line at 4686 1. The various values of ¥ agreed
better with each other when corrections suggested by Vaynshteyn and
Sobel'man (Refs 15) were taken into account. However, even when these
corrections were included the values of N (~10737am"3) differed by
200-300%. There are 5 figures, 3 tables and 15 references, 7 of which
are Sovigt, 3 Bnglish, 3 German, 1 Swedish and 1 translation.

/
7
(%4

SUBMITTED: July 24, 1969
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TITLB:
PERIODICAL:

ABSTRACT :
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69271
$,/051/60/008/04/002/032
E201/B691
Vanyukov, M.P., Mak, 4.4, and Muratov, V.R.

PRI 1 \

An Invesbigation of Spark Discharges’ in Heltwn']

Optika i spektroskopiys, 1960, Vol B, Nr 4, pp 439-445 (USSR)

The authors studied the time dependence of the arc and spark line
contours emitted by a spark discharge in helium. The discharge was

produced by 2.5-10 kV pulses fram & 0.05 uF capacitor (the inductance, L,

of the discharge circuit was 0.18 or 3.6 or 25 uH). The sparks passed
through a discharge tube filled with helium of industrial purity at
a pressure of 2.5-12 atm. Buission was recorded in the wavelength
region 2600-5500 L. A Geisler discharge tube was used to produce

a calibretion spectrum. It was found that in the initial stages of
the discharges a strong contimious background was anitted, superimpos sd
on which there were two intense spark (He II) lines at 4686 and 5203 i
(Figs 1 and 2). Arc lines of helium (He I at 5188, 3889, 4470, 4471
and 5016 3., ef. Figs 3~5) appear later, about 0.3-0.5 usec fram the
beginning of the discharge. Both the spark and the arc lines emitted
by theee discharges were strongly broadened and displaced due to the
Stark effect. The asymmetry of the arc lines was due to their v

I S I N R |
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5/051/60/008/02/03%/0.
Temperature of a Spark Discharge ChannelEfgl£§291

in nitrogen (43 000 °k) reported by Vanyukov and
Mak (Ref 2). This is due to the cooling effect of
oxygen whose ionization and dissociation energies are
lower than those of nitrogen (cf. Ref 1), Acknowledgment
is made to M.P. Vanyukov for his advice. There are
1 figure, 1 table and 5 Soviet references,
Note: this is a complete translation apart from the
figure and the references. V/

SUBMITTED: July 25, 1959
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$/051/60/008/02/033/0%6

Temperature of a Spark Discharge Channe?zg%/g;gl

U/1 (A/sec) T (°K)

7.5 x 10V 3,1 % 10°

9 X lOll 3.3 x 104 .
11

At U/l = 9 x 107" A/sec the spectral density of the
background brightness showed that the discharge channel
behaves as a black body in ghe visible region and this
temperature is T = 33 000 K. The temperatures given in
the above table are means of several measurements of the
maximum temperature. The scatter of the temperature lies
within the limits of the experimental error of ~ 350-%5%.
The results obtained show that the channel temperature is
practically independent of the rate of current rise. This
is confirmed by the recent results of Sukhodrev and
Mandel'shtam on variations of the temperalure of electrod:
vapours in a spark discharge (Ref 5). Temperature of an
air spark (~ 30 000 °K) are lower than those of a sparty/

Card 3/4
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$/051/60/008/02/033/0°"
5 o
Temperuiaere of a Spark Discharge Channel inE 9%/E991
photoelectric apparatus whose maximum time resolution

was 5 x 10-8 sec (Ret 3). At higher rates of current
rise the temperature was deduced from the spectral
density of the spark channel brightness at a wavelength
representing the centre of gravity of the NII line at
5001 f. The absorptive power of the channel at this
wavelength was assumed to be equal to 1 at current-rise

rates U/L > 10ll A/sec, since it was found that the peak

of this line was flattened out in i?e iniial stages of
the discharge, even when U/L = 107" A/sec (cf. figure
on p 278). The following results were obtained:

U/L (A/sec) T (°K)
1.3 x lO8 2,9 x 10
5,2 x 108 2,9 x 10
R ) N
6.8 x 10 540 % 10 .
l S
2 x 107 2.6 x 10" v

Cardi; 4
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AUTHOR:  Mak, Asdesso
e (f
TITLE: Temperature of a Spark Discharge’ Channel in Air

PERTODICAL: Optika i spektroskopiya, 1960, Vol 8, Nr 2,
pp 278 - 279 (USSR)

ABSTRACT: The author and Vanyukov (Refs 1, 2) examined the published
data and suggested that the temperature of a spark dischargc
channel depends weakly on the rate of supply of energy into
the spark gap. The present paper reports studies of
dependence of the gpark-channel temperature in air on the
rate of rise of the current. The discharge had the following
parameters: C = 0.05 pF; U = 3-8 kV;

L =54x 1077 - 5.4 x 1077
5 mm at L > 4 x 10“9 H and 1.5 mm at L = b x 10-9 H .

At low rates of current rise (U/I,ﬁg 2 x 109 A/sec) the

spark-channel temperature was determined by measuring the
ratio of the intensities of the N II lines at 5535, 5492
and 5045 A, These intensities were measured with */

H ; discharge gap length was

Cardl/4
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MAK, A, A, Cand Phys-Math Sci — (diss) "Investigation of the

emission of an intensive spark discharge," Leningrad, 1960, 10 pp, 150 cop.

(Leningrad State U im Zhdanov) (KL, 4460, 128)

HE o ol
, (: b . N

APPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R001031400018-6



Mak, A4, VATYUKOY, M. P,
Tnvestigation of Spark Discharge Jnannel Brightness in Varsiug LoSel.

. o ety Gone reos
r: The Sth International High Speed Photography vongreas,

report, submitied fo : " k
Washington, Do G 1£-27 Oct., 1960,
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Lointenance of High Temperatures by Means of o Spark  S0V/7
Digcharge
figure 2. I%t may bs geen from thz results that tha

t
within the channel is constant in a ~onsiderablc
energy gsource and that the limits of shig nethod o
be determined. The ablsance of a tempsrature prod.e
the spark chamnel, previousgly dotosted by D. i
S. L. Mandeltehtam (Ref 5). is wanticacd in
cusgion of the results. There are 2 fig
erences.
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AUTHORS:

TITLE:

PERIODICAL:

ABSTRACT:
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Vanyukov, li. F., Hak, A.

Maintenance of High Temperatures by Means of a Spavk Dischivps

Izvestiya Akademii nauk S8SR. Seriya fiziehegkay 1059

Vol 23, Nr 8, pp 962 - 964 (USSR)

In connection with the development of light sources of lugh

brightness, it is of great interest to find out how a waximue
temperature within the spark channel may be maintainad.
to obtain a picture of the temperature distribution in
of

ana
the
mentioned charnel, In the present paper the regults ar.
vegtigation of the temperature within the spark
tained by measuring the spectral intensity of %h
are described. The methods of measurements wer
scribed in another paper by the authors (Ret he
gated lines of argon, xenon, and nitrogen are given,
pendence of the maximum spectral intensity of argon on L
ductivity of the discharge circuit for 8 different wave |
is given in the diagram of figure 1 and similar iLd, i
the other gases investigated were elaborated (Ref 2)u F
these data the temperature was compubed by means ~T Plaw
formula and the results are summarized in fthe diagran of

CIA-RDP86-00513R001031400018-6




VANYUKOV, u.P.: YHRLKOY, LY

Record of tha time varintinng nf spactral line contoure iy she

enigainn fro- a spark discharge, Vagt,n3U 14 pa.16:26.70

. 150, (MIRA 12:10)
(Spectrum analysis)
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VANYUKOV, M.P.; DOBRETSOV, AJF.; ISAYENKO, V,I.; MAK, A.A,

Powerful pulse light source. Usp.nauch,fot, 6:53-57 '59,
(MIRA 13:6)
(Bleotric discharge lighting)
(Pnhotography, Flashlight)
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VANYUKOV, M.P,; MAK, A.A,

Brightness of some pulse lizht sources. Ugp,nauch. fot, 6:31-34 '59.
(MIRA 13:6)
(Blectric discharge lighting)
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] , S0V/51~6~1-3/20
Time Spectra f Bmiszion hy Spark Discharges in Inert Gaces o /%

of the cuntiouews bacigroand differs greatly from thot expocted of
a blazg boay and wae found to be il slightly depeplent on the
wavelength. This effatt may be dve tu uox ~piferuaity of the
tempsrature cistribution in variovs mres of the discharge channel
and persiiiy &ise d3ve to differsnce: wn the abrorpuion coefficient
of the aischarge plasme iz various sps-tral roz.ons. There ars

9 figures an! * Seviek referanter.

SUBMITTED: Mar 'k +«. 13€¢
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S0V/51-6-1-3/30

Time Spectra of Emissios by Spare Uiscnarges in Lnert Geses

et various tuner %, countsd from the beginning of the dischargs, The
firgt record wos alvays obtained (with the sxception ¢f curve 1 in

Fig &) at the ramwent of tha maximm intensity of emission. ‘he results
of measursments re given in Figs 1~§ in the fom of two or three enar .y
spectra vbtainel at wericus times, The results for argon are given

in Flge 1 ano &, for brypten - in Figs 3-5, and for xenon ~ in Figs 6-5.
Tha resaits of these figuray shew that increase nf inductance in the
discharze ~ireeit veduces the intarsity of continuous radiation and
consequently the line emissiop bewcmes clearer., It was found that

in wha precezs of 2 spark discharge 8 continuous spestrum and

lineas of  Joubly acoized atoms appear first. Later the intensity
oI tue asubly icnized lines decredsez amd inatead the lines due to
singly lonizel atoms appear in the spes:trum. The latter lines decay
more ¢lowiy then the reontivwous baskground. the spectral distribution

card 2/3
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AUTHORS ¢ vanynkor, M.Po, Mak, A.A,, 8nd #uratuy, V.

TITLB: Time $pectra of Emiseion by Spark Discharges in Inert Gases
(Vremennyye spdtXy izlucheniya iskrovogo razryada ¥ inertnykh gazakh)

PuRIODICAL: Optika i Spektroskoptya, 1989, Vol o, No 1, PP 17-23 (USSR)

ABSTRACT:  The present paper desnribes time spectrs of the intensity of emission

by ephericel pulse-discharge lamps filled with argon, xenon and
krypton 8t 3.5 atm. he author studied the emission in the 2500-5500 i
ragiou sbtainable uslng various combinations of capacitance and
ipdurtence in the w18 sharging clroit. he time spsctré were obtained
with photoslectric apperatus, Whose resolving power Was about
5 x 10~Psec, developed earlier and described in Ref 2. An Ebert--
Fastl monocnranator, with a mirror objective of 220 mm diameter &nd
g diffraction grating with §00 lines/im, was used. The relative
cpectral ceppitivity of the apparatus Was neasured using & standard
{ncandescent lemp (Ref 3), the absolute (energy) scale for the
inbensity of emigsion was obtained at 4140 A by using an {ncandescent
lamp wWnoE6 sopcbral ensefy Genaity was known for that wavelength. The
spestral s1it-widtha naed were from 2 to 20 i The instantaneous

card 1/3 values of the emission {atensity of pulso-discharge lamps were measure:!
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S0V/109-4-8-10/35

Time Spectra of the Radiation of Spark Discharges in Inert Gases
double-ionised gas atoms. If the storage condenser is
decreased, the line in the vicinity of A = 3 000 X
is intensified. The lines of the double-ionised atoms
appear during the initial stage of the discharge and are
rapidly  attenuated with time; the single-ionised
atoms appear somewhat later and their attenuation is
slower. There are 3 Soviet references,

SUBMITTED: March 5, 1959 v
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, S0V/109-4-8-10/%5

AUTHORS ¢ Vanyukov, M.P., Mak, A.A. and Muratov, V.R,

TITLE: Time Spectra of the Radiation of Spark Discharges in
Inert Gases

PERTODICAL: Radiotekhnika i elektronika, 1959, Vol 4, Nr 8,
pp 1284 - 1285 (USSR)

ABSTRACT: Some data relating to the time spectra of the light pulges
in the spectrum bandwidth, ranging from 2 500 - 12 000 A,
were recorded by means of the equipment devised by the
authors (Ref 1). A detailed description of the equipment
was given in Ref 2. The time resolution of the device

was 5 x l()"8 sec. The spark discharges investigated were
produced between spherical electrodes in tubes filled
with argon, krypton or xemon; the pressure of the gas
was 3.5 atm. and the inter-electrode distance was 10 mm.
The voltages applied to the tube were from 5 - 12 kv,
the storage capacitance was 0,01 to 0,05 pF and the
circuit inductance was 0,1 to 12 pH. It was found that
the radiation of the discharge consists of a continuous
background and a number of broadened lines, many of which
Cardl/2 can be identified with the lines of single- and

v
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“L"/l%“ ST Sl
Use of Storage in Recording Flash HBpectra Photoelectrical

T

stage, topgether with theypates and stores. i 4
the contour of the 2605 A line of Ke 112wt p-il-0 sec wi -
ghe astart of a discharpe from 0.0% ui Coa
to 12 XV, Lhe 'Sut,wr:,l iu;; time ig 10
Pwpwtxhlun lv‘qU“n\Y of 1% /s, The
5 x 107 sec Lhe WdVeanbLh rcsoWur
There are 4 figureu and 8 referenceg,
Soviet and A western,

SSOCIATION: Gosudarstvennyy ovticheskiy institul {(Btate Uptlos
Inatitate )

SUBMITTED: March, 24, 1993
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AUTHORS «
TITLus s

05449

50 V/ 120- C)(j— Al ‘

Yermakov, B, A., and Mak, A. A,

Use of Stors,e in Recording Flash Spectra Frotos
(Primeneniye metoda nakopleniya pri fotoelekbrich
registratsil vremennykh spektrov gvetovykh
vspyshelk)

PERIODICAL: Pribory 1 tekhnika eksperimenta, 1959, Nr 4,

ABSTRACT:

Card 1/2

pp 94-97 (USSR)

The system 1s i1lusbrated by Fig 1, in which 1 is the
pulsed (repetitive) light source, 2 is bhe prating
monochromator, » is the photomultiplier, 4 is tne
amplifier, 5 is the delay line (with & synchroniziig
pulse input), 6 is the gating-pulse generator, 7 and
71 are electronic cates, 8 and 8' are gtoreg, 9 is ¢
output stage, and 10 is a recorder. (The object of
snd 8" is to improve the atability of the 2zer0 Tead g
Phe second section deals with the errors of measurenent
and with the choice of scan prate . The tnird cLlon
Jescribes the vnits brietly; amplifier & ig a normel
video-amplifier with a rise bime of 0.0 poec and vl

a gain of 100. The eplifier is linear up Lo 4§ ontnul

The gabing-pulse penerator uses d thyratron Lo disch:
s delay line. Tig. % shows the differential outpuo

CIA-RDP86-00513R001031400018-6




Recording of the Variation Hith Time of the Contours of SQV/EA-:9-3~S/2?
Spectral Lines in the Radiation of a Spark Discharge

It was found from the helium line II 4686 % that it is

A
rv10”§ cmj o Also the are discharge spectra of helium could be
recorded., The observed asymmetry of the lines could be
explained by the direction of the line shift, There are
T figures and 7 references; 3 of which are Soviet,

SUBMITTED: April 14, 1959

APPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R001031400018-6



indicates a Stark line widening.
Card 2/3 the charged particles is observe
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Recording of the Veriation With Time of the Conmtours
gpectral Lines in the Radiation oF a Spark Discharge

the pulse obtained at the outlet o
proportional to the value average
the signal to be investigated for o given period of delay t5 .
The pulses obtained are thus moduls
gpectral rediation digtribution of the pulse source for time t3'
These pulses arrive at a collecti
direst-current emplifier, and finally at the selfrecording
potentiometer. The three channels record in the time intervals
0.05 = 0,45 gsec, O.d= 20 psec, &
determination of the bost working conditions the time of
adjustment of the collecting glement w
thig device line contours and also the shift of the maxima to-
ward 0,1 & may be observed. The limit of the time resolving

power with time is 5.10'8 sec, In th
of the spectral lines of nitrogen and helium in spark discharge
tubes are representeds Merefrom it may be 8een thot the lines

widen mainly in the first stage ©

of  S0V/54-59-3-5/21

£ the olectron trigger is
with respect to time At of

ted according to the

ng scheme, subsequently at a

nd 0.5= 50 asec. Tor the

as varied. By means of

e figures 2-1 the conbtours

f aischarge (Fig 7) which
The maximum concentration of
4 at the beginning of discharge,
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AUTHORS:
TITLE:

PERIODICAL:

ABSTRACT:

Card 1/3

S0V/54-59-3-5/21

T Y fospmes b poon
A h., Huraltow, s e

Vanyukov, M. e Yernaksv, Be A, Mak,
of the Contours of

Recording of the Variation With Time
Spark Discharge

Spectral Lines in the Radiation of a
Vestnik Leningradskogo universiteta. Seriya fiziki i khimii,
1959, Nr 3, pp 25-32 (USSR)

r a three-channcl photoelectric apparatus
for the recording of the variations with time pulses of the
discharge spectra is developed for a wide intensity interval.
The scheme of the apparatus 18 represented in figure 1. The
gpectral decomposition of the periodic discharges was made by
means of a monochromator according to Eberth and Fast with a
plane diffraction grating for intorferences of first order. The

grating was constructed by F.M. Cerasimov in the GOI Laboratory.

During the recording the grating slowly rotated. It was

connected with an electron selfrecording potentiometer of the
type EPP-0.9 over a synchronous transmitter. The angular
velocity of the ¢rating could be adjusted gradually from 60 to
12, 249, 0,5, and 0.1 % /min. The radio apparatus consisted of
three uniform channels permitting a simultaneous recording of
the spectrum at threc different instants, i.¢. the amplitude of

m |

In the present pape
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On the Temperature of the Channel ol & Spark Discharge SOV /20~123-6-18 /50

gaturation value, The conbimous aad Lhe discrste puttanl
the discharge in nitrogen §p = 2 atm) was investigated
gpectral rcgion 4000-6000 4 . Undev these conditions, bri
was saturated at wave lengths above 5500 £ for continurus
irradiation and also for all the investigated liueo

(A 4097; 5001; and 5045 %), According to Planck (1leui}
formula for the irradiation of an absolutely black body,
authors calculated the tomperatures which correspon
gpectral densities of the brightness for those :
the digerote and of the continuous spectra for ¥
gaturation of the brightness was ohgarved, The ofT
temperature values for various wave lengbhs 1o
2specially for xenon and mitrogen. Acccrding to
the temperature of the channel of the sperk disc
2 small extent depends on the rote of entering
into this channel. The distribution of the tempe
cross section of the channel appears to be uniio
thank V. R, luratov who assistad in L

1

Y corrying ouv
measurements. There are 4 Tizurnsand § references, 8o
PRESCHTED: July 7, 1955, by A. 4. Lebedey, Academicinn

SUDKMITIED: June 27, 1957
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AUTHOKS: Yanyukov, Mo Loy vak, he Ao SL.,“L—‘¢Q-1—!;E;’
Ay Bt
PITLE: on the Temperaturs of the Channel ¢l 2 sparik Discharge

C
(0 temperature kanala iskrovogo razryada)

PERICDICAL: Doklady Akademii nauk S5SR, 1958, yol 12%, lr 6, PP 1022.1024
J ?

(usst)
ABSTRACT: This paper discusses the results obtained by monmuring Lhe

temperature of the channel of spark digcharpes in argon, xenon
and hydrogen by determining the spectral density of channel
brightness for wave lengthe which sorrespond to the centiy 2
aravity of the lines. These peasurements are carri
varioun rotes of onboring ol the eneTHy into the
channel. Heasuring mothodn wers A peupsed Inoa proviots
The measuring apparatug 19 discusoed in short. he roddnbion
was investigated in argon for the 1lines 48063 4340, and 7658 Ay
in xenon for 2900 and 5600 &, The wesults of the meas 03
are shown by 2 figures. In the investigated intervel of 7a
of contour inductivity, the digcrete radiation (lines) of
and xenon reached practically the extreme value. Contimous
radiation, however, at < 4000 ) by far does not reach

celiarg i

b
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‘High Temperature Surging Light Source S S A
probably dn- to an inerease of the srecific hest of the gas
and also to a greot axbent Lo bhe dnfluence o toad by

Tnveghipabion of hrighlneas lintribue-

the capillary walls.
,
LREL

tion in the discharie channel siowed dne {ollowing: i'row
ront surface omiard, the brightness of fhe shols luminescent
body is the sanme, bu$ in the direction vertical tu the dis-
cnarge axis brightness dccreases fowards the edres ol bhe
Juminescent body. This decrease hecomes leas with increasi
wove length, which 18 yrobably conneched with the increase
of the absorption coeflicient of radinki ow with increaning
wave length. In the case of gufficiently hich voltnge, bhe
iptroduction of an additional opea spark gap neel not exer-
aine wnch influence m the brighiness and the bemperature
diascharyge channel in bhe capillary, The anbhor thanks
inberest he draployed in hivie

well an for diseussing
and 5 Soviet

o
i)

cf the
W, P. Vanyukov for hie conslunt
work, for hie valuable advice, ag
the resnlts of soagnrencntss fhere are 5 fisure

references.

Al
PPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R001031400018-6



APPROVED FOR RELEASE: 06/23/11:

High Temperature Surging Light Sorpoe .
i SOV/eomtpiar_vr v

ness b Uirat oine

meler of f{rom 0,5

Creage rapidlor, i'"
i

d”"whm

de

chasnnel

nende

1o g

Homentary

! “dviess o the wave
0.2 nsev ufter g :
Ggired verti

g
lengt? For tno point of tipe
% 5 G2. Bridvbnesr wan N
L "he hrs ditness

channel i roo

lzation wity bhat bLpd

0o the dlrcnqz"“ 4:4ig. Tiﬂ :
i the channel is equal *o 1
discharpe invesiizated g in
3ions chogen, The spoctral 4iod
channel rodiation a;reesQL7{‘;;ﬁ
diefran showy the [Jé,u'n<u3rn:n L; P
temperstnre uron the e ot
for the g neter 0,4 mﬁ of
nol genpera ' m

[¢+}

[¢]
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: AUTHOR ;dli g e Lie )
figh Temperatuxe Surgiag Light

: \ St i e aved
impmltenyy istochnik ovesa

Soures

TITLE:

qasp, 1104, Yol 1

PERIODICAL: Doklady Akadenil nauk
(UssR)

ABSTRACT: The presgnt
eoting b
cavify houn
mears of a
apparabus is

of the discharg
he resalving nower

ne

fornined

apparatug
pulsze in S the ol
0.7 usec, the reprodueibility ol ,
fion of the pulse were satiafactory

o 1 Sy ,“\J“
doepte Ol

case 0l

e aa
Investigation of She d#
nves

bri kiness on th dianeter o

Card‘?f&* Wigh o a de

/s
/ t:i

AR anyithe
case of e I2VLIB
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Pulged Light Sources of Greuh Pyl iness

II. Spark discharges in capillavies (Refs 13, 19 , 59 ete.).
WS oa sy or - o s - . . o .
n1r1n6.schgme for purzllel condensers, €, = 100 pi, L. = 1,5 uil.
Investigation the optical proverties 6 the pluospa tin
i v ‘ N oo - » *
apark dischares (Refs 29, Sy a0y L0y 00,
ation of {the
between teuperature an! veltuge (Fio 17, Ref 22); 4

neters are chown in table 2. Tnvesti

ng c e
exercxgg@ py the material of tube walls (Refs 92, 40, G204,
ITI. Sliding spark discharres (disclarges ciles

located on $he surface of dielectrico). Duration of fiashes:

1 (16 " aee, 200 T
b , : nrre (,73'3_ - 1
IV, Blectric wire explosions (the wire nulerial

into metal vapor,in the wanner of an explosion
ture plasma, 10 - 1077 sec) (Refs 7€, 77w87}
of temperatvres: rofsrences 27, 20 (20 000 . -
melrical dnveotisatoons TBel 915, peforana. 1.

To Sinock waves, Propasation of ohouk waves:
(Ref 5%), further, references 52 -
empercture of o owave front in inert suses ofe,
VI. Possibilibieg of further increase of beiocrntures. Short
survey, Theoreticslly, it could be yossible ‘ in t
Card 4/5 peratures of the order of 109% (Ref 100).

y B . . o) S I - i NI
. : i K N '
- 1 : . A ! b -
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Pulsel Light Sourcen of lUreos

ant 1= Ghe neaber ol onordd
Jigehurso chormel.

T. %) Vhe i
of gpark s ogodin ases
out by Vultfson, Libin,

3 : . /n
the saturation efiect (7

investiration of the spect
in the individnal
i demendence on L {Fig 10)
the intensity of uspark disch
sases, nitrogen, oxypen, and
ghows « collection of ues for the
of various gases arransed according
ences.

abion ol
AN i v
A0), in noble

I. 4) Thycical processes 1didling the byd b of
X \ . . . o N\ o PR / .
diseharees (Nefo 4, 15, 22, 20, 26), telttovich (i

froioent of
N
B IO 4 S

on e Dolrov,

Rayzer (Ref 52); dependence of ihe absorphi
. . B ’ /1 ]
radiation on , {ormula by Kramers; Refs
dependence of tle actral density o !
Fandel'shbon (Ref 55) iov sbipbed the denoily dooted
!/ . .
Curd 3/5 in gas in a spurk dasclurge.

B
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Iulsed Light Sources of Great Prishtness SOV/55-65-0-1;

(Fig 2, Ref 12); pulse tube with ceramic condensers (Fig 3

ag consbructed by Vanyukov, Dobretsov, Isayenko, iluk - 28 '
04022 pF, 0,06 ull, to 4 kW; coaxial condengser according to
Figher (Ref 15), high-voltsge toroid condenser (Ref 16);
discharge circuit for large pulseo and small L - inventipated
by Komel'kov and Arvtov (Ref 20}, vOﬂﬂLrucbion of 41 Jifferent
condensers ~134 pl, orerating vothﬁu KV and L= 0,029 iy
maximum current in Lho circuit 2.1.10% Av

I.2) Uethods of neasurings brighiness .nd temreraturcs (Refu 15,
22 - 27). Nex nrement oi’ temperature in "y‘il di

{(Refs 25, 21); photographic wetliod (Rofs 04, 20
tric method (Refs 4, 11, 15, 22, 25, 26, 29, 3;0~-'
(

chronograph ir 6); rn0uoeleofviﬂ device fop
of brishiness developed by Vanyukov, Hal, ”a~~~1nnh, .
Fig 7). 4a1»xu:wore, « number of theoretical inveg t¢ cations
was discussed ag e.q. the investiration of 4he Jdigtribution
of ators and lonization in bhe channel o a apark dinooars
(Refs 22, 274, 29y 31, 42); investication of the upe<
tribution of radiation (sccording to Ilanclk's law); |
and Parfenov (Ref 44) calculated e lasa tuw;eruturo in

spark discharses agcording to the theory of the pinch effect
(Ref 45): 20%D = I%, where I denotes the discharge current

RN I A R
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ABSTRACT :
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Tanyukov, M. Po, el & ' Of,,3—09—2—»,j

-
ey
o

xvl"ﬁd gt sources ol
stochniki gveba vysokoy

fipant nrishtnest (Inyu?‘snyye

yarko:tx)

Uapekhi rinicheskilkh naulk, 1958 vol GG, fr 2, PP Lo1-=520

(UsSR)

coppLlod fron 100 Goviel

wivov i concentrabed surve,
nuppe devices, Y uhuxv

Chantor I.; Spark d discharises

The present pupel i oan aholract
and non-Soviet pn)licationqh Tt
of the present gtage of gpark-dis
acteristics, anl their theories.
in gases. himiss 1on of radiation ¢ caused by bue glowing-down
of electrons in . field of positive ions (frec-free {ransi-
sion), by thc recomblnatlon of electrons ani jong (transi-
yion from a free to a boavnd sta te), and by fransitions from
1,ound to bound ghates - emiszion of congiderably hroadencd

linese
I. 1)

connpection het
sam, (resiure;
cording Yo Pringel (¥r
digcharie nireuit with condens

Lha

yroducing & gpark dischardes of hirh intennity:
c, L, &%, molecular welght of tne
with corndenser ac-
1), schens of
aarnllel

rethoda of
ween U
Aigcugsion of a pulee tube
qungel') (Ref 11, Vg
ars connechel in
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VANYUKOV, M.P.; MAK, A.A.

Temperature of a spark discharge channel., Dokl,AN SSSR 122
no,6:1022-2024 D 158, (MIR4 12:1)

1. Predstavleno akademikom A,A, Lobedevym.
(Blectric discherges through goases)
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Instantane ous Brightnsee of . 3 . ol-4 -1-13/26
. = oshgninels of oopark-Discharse Channel 1a -

CapiLlary, i ischarpe Channcl 1a o

¢ gtness in the opboriond

lamp (11 3 107 o6ilbs). fuis i due

lews than Ghe coreospending

b 4 Y
COE dlscaar.a=-snannst 0 0%k .
she dischar se=sannnel widsh oin a 2.5 D Iald

limited by thot enpillors af o o v
y Jotnat oenplllory atb oo corparatively

of' thn diseanrge. Misse L oand 2 show that radliotion
from a capillary 4 AiTlfers i

\ i a 1scharys differs considerably Ffrou
black-body radiation (dashed curves), €xce

pan

energy dencitics in the o T 1
» &y « Soenhe discharge channel (Pig,l,
warves Loand 7). “hE oresults obtained are surnns el i1

. PR N - N~ -
o Gable on $.92. Jhere

G o > 2 [irures, 1 table
<l 4 OO P e o R I RN 4 iy 1
reierences, of which 4 are Russisn and 1

A ri; D,

zbgoxthau”LvA:’,ftr“ - Institute of Optdes  uind o, 1. Vovilow, (oo
opbich < Lo Vawilova.) »

_w“.L,/ RETI !h’w Jlae oy

SUGLIM S0 Horeh o, 1957,

AVAITABLY: Ldvrsry of Congrecs. 2. Cepillaries-Spectral
1. Capillaries-Spark discharge-Brightness density
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instantancons Dri lime o of o onrleD]aciiog .
Capillaiy. T

energy of discl

thicush a capillary increancs

b et e o e ST R g [
brightness. Mo nighest brichtness of 50 % 107 gtilbs

was obtalned in o channel 0.4 me  vide filled with a1r
B 9 LA (TR IR ED S RN A
at atrospheric rrocoure . on A5 ann i (
b atrospheric pressure, op digcharging a 0,011 uf

condenser char e + . . .
nacnser cha I’ukl To 29 v . Phe bri L,h.tne ©s "G'/J}”:]f)f::i’.”lt'l_l o

for this coce was G4, 000" K.
clentbesdn

appreciably

Increase of the inier-

10 to 20 mm Jdoes no

density of bris

N
sotnecs .,

results

caplllary
abin (eurve 1) and for a

ot lasp alse £1i1led wikl,

\ bOACDON

zicw that brichtnes:

PEVES

(7 = 107 stilbs) is

Card 3/4
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JInstantoncous Beighiness of o Spark-gioshoree
e

Capillary,

AR RANHI

capillary, Foe T suke of compaTison, nens

ax

e 1 3
Ry 14 el ey Xy o . 1
£ Ulncharge were wado al. .

[T I SR, I ]
Flisedl BUOWS curves, for air,

FARNN B i °
( . e Ty ey Bl . T N S
off thie speetral Lol briohtness as foncn o

N )

vthe wavelsngth

P e .
VRLLOUS wlbclarge conditiong ol

moment

a1 o e pvbee A 3 e . !
“wbe speoticel density of brightness ok

syt TRachis LTS rezinud. AU constant 4ec
ERWRVES N E lasend

CNETTY NoTTow e o f b A:m . -
CRELLT hervoving of the discharie channel by

C(l')il. ATV LTOOTIeo S e 4 O ) O G i 3 i
plllary produccs an incrence of the channel ol

3

particularly in the

saorv-wavelength part of the ovectium,

eereanse ol Theo oo 14 ¢
becrease of the cupillary diameter camnot be corricd on

~

indefinitely oin

VUG AGTTOW caplllarics biri b oo

decreases (e.. in G.25 mm capillary bris

ness i

Card 2/4 less than in the ./
less than in the 0.4 capillary).  Increas. of

APPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R001031400018-6



APPROVED FOR RELEASE: 06/23/11:

CAULnUKRS:

PINLs:

oy,

/

Vanyukov, k. P., Mak, A. A, and Ures

Instantaneous Bri; ss of a Spark-Dischar: e
in a Capillary. (lMgnovennaya yarkost' kanaln

rozryada v kopillyare.) -

PSLIODICAL: Optika 1 bpektroskopiya, 199G, Vol IV, Mr.l,

Card 1/4

pp- 90-92.  (Usit)

The paper repoerte msults of measurements of tne speciral

dencilby of briphtnoss ol o spark discharpe channel an
capillarics filled with sir ot atmospheric prosours, ol
with xenon at 4 atm.  The technique of measurement and

filled

with olv wers glaog tubes with inbernal diametor of

apparatus arz described in Ref.2, Capillariec

0.25, Qolt and 1.%5% mm ond an inter-electrode distunce

of 10 mm. Gaplllovics [illed with zenon wore quartz

tubes wivh an infernel diameter of 2.9 mm, Ll bencss

was weosured in the dirceetion at risht-anpgles ©o the

)

. T '
-_ [
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sraiigraphic rangs of planktonl: forsminilera L
Aeta geol Hung 8 ne.1/4:283.300 144,

1. Hungarian Petrsleum Trust, Budapest.

| -
. i ) ! “_ )
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“MAJZON, Laszlo, dr. ac.

£

Nomenclatural modificstion of Viksa Hintken's work eniitlszd "Ths
fauna of the Clavulina Szabol strata.” Foldt kozl 92 no.3:268«273 JlL 142,

1. "Foldtani Kozlony" szerkeszto hizottsasl tagja.
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MAJZON, Laszlo, dr.ac,

%g?comemoration of Miksa Hantken. Foldt kozl 92 no,3:270-2£7 11
e -

RRAT,3 ¢
1. "Feldtani Kozlony' szerkeszto hizottsagl tagir,
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